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EDITORIAL NOTES 


The Precast Concrete Industry. 


One of the outstanding developments in the concrete industry during the post- 
war years is the advance made in precast construction. Precasting concrete 
elements is as old as the industry itself and, as currently understood, dates from 
the middle of the nineteenth century. An interesting form of such construction 
applied to marine work fifty years ago was described in this journal last month. A 
national precast concrete organisation was established in Denmark fifty-two years 
ago. The editorial comments in this journal of that period were in general against 
structural precast concrete, such an application being considered to be opposed to 
a primary characteristic of reinforced concrete, that is the monolithic nature of 
structures built of this material. The difficulty of making satisfactory joints was 
emphasised, but this obstacle has in general been successfully overcome. Since 
those early days, however, the economy of precast construction for a wide range 
of structures, especially in respect of the saving in shuttering, and the advantage 
gained from casting under factory conditions, are recognised more keenly by 
engineers and contractors, so that today precast construction constitutes a not 
inappreciable fraction of concrete construction. It is not easy to determine 
accurately what this fraction may be but in the twenty or more countries which 
are members of the Bureau International du Béton Manufacturé, the precast 
industry represents upwards of 3 per cent. of the building industry, involving an 
annual turnover of about {350,000,000 and employing about 150,000 men. In 
some countries precasting is more extensive than in others. In Sweden, where 
the precast industry has increased tenfold in the past thirty years, a fifth of all 
the cement made in that country is used for precast products and construction. 

The products industry is well established and, until recent years, represented 
the major activity in precasting, but the precasting of structural members has 
advanced to such a degree, aided in no small way by the convenience of precasting 
prestressed concrete members, that it is now approaching the products industry in 
importance. Referring again to statistics for Sweden, about 40 per cent. of the value 
of the industry’s production consists of pipes, up to 25 per cent. blocks and light- 
weight structural units, and about the same proportion of structural and pre- 
stressed members. The extent of the development of precast construction 
throughout the world is one of the principal impressions gained from the third 
International Congress of the Precast Concrete Industry held in Stockholm in 
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June last. In this respect Great Britain does not seem to lag behind other 
countries as in this country precast beams exceeding 100 ft. in length or upwards 
of 100 tons in weight and framed multiple-story buildings with wall panels 17 ft. 
by 15 ft. in one piece have been precast. There may, however, be a greater 
volume of precast work abroad resulting from a greater degree of standardisation 
of structural units, which can lead to economical manufacture and speedy erection 
especially in the case of multiple-story blocks of flats. In the U.S.A. and Sweden, 
and probably elsewhere, the prefabrication of entire rooms, such as kitchens 
and bathrooms complete with plumbing and other fixtures, is no longer a novelty. 
In one instance in Sweden, although admittedly under idealised conditions, a 
house of seven rooms was erected in eleven hours by utilising standard parts. On 
a more practical basis, a building containing forty residential flats has been built 
in France in fifty-two days by utilising precast construction in the superstructure, 
which was erected in nine days. The adoption of precast construction, with or 
without standardisation, is only justified generally on the grounds of economy, 
which’ in many countries means reduction in the labour required to make the 
parts and erect the structure, since the materials which constitute concrete, 
and generally the reinforcement, are indigenous. An investigation of nineteen 
blocks of flats was made in Sweden. Expressing the labour requirements in 
terms of man-hours per cubic yard of building, it was estimated that for buildings 
of three and four stories, traditional methods of construction required fourteen to 
eighteen man-hours but the time could be reduced to less than eleven man-hours, 
three of which were occupied in factories, if prefabrication was used; if all the work 
was carried out on the site, the time exceeded that of traditional methods. For 
buildings of nine to thirteen stories, traditional construction required on the 
average about seventeen man-hours, but prefabricated construction required only 
thirteen man-hours of which a little more than two were occupied in factories. 
The speedy erection of precast frames for single-story buildings is now common- 
place; a recent example in Great Britain is that of a structure 225 ft. long and 
50 ft. wide, the frames of which were erected in four days. 

A commendable feature of the Congress, apart from the fact that it is a 
triennial, and not an annual, event, was the series of informal discussions of specrfic 
subjects which produced practical data and ideas to supplement the information 
in the more formal papers and reports. Although many of the subjects are 
of interest mainly to the precast industry, some will appeal to those concerned 
with other aspects of concrete engineering. 

Whether standardisation is a good thing or not was one of the subjects 
discussed informally, and it was held that architects, in Great Britain at least, 
would not take kindly to standard wall panels, floor beams, and other building 
components if it meant that freedom of design and planning would be restricted. 
Bridges constructed with standard precast girders cannot be said to compare 
favourably in appearance with those of more varied design of cast-insitu construc- 
tion. Not long ago the objectionable feature of reinforced concrete construction 
was the drab discolouration of the surfaces of buildings otherwise of architectural 


-_ 


pretensions. Today a variety of successful and economical methods of surface } 


treatment, mainly attributable to adopting factory-made precast panels, have 
made this objection less valid, but may have replaced it by the evil of uniformity 
as seen in some of the new box-like buildings even where attempts are made to 
vary the arrangement of the precast panels to provide some sort of pattern. 
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An Analysis of Slabs Supported along 
all Edges. 


By E. H. MANSFIELD, Sc.D. 


Tue method of determining the loads causing the collapse of steel frames‘ can 
be applied to concrete slabs although additional information is required because 
of the presence of the two principal bending moments. The analysis in the 
following is based on a method developed by the writer.‘ 

Under the action of the two moments, yielding of a “ rigid-plastic "’ slab 
occurs when the principal moments satisfy the “ yield criterion ’’. The term 
“ rigid-plastic ’’ describes a slab such that when the moments on the slab are 
less than the yield-moments the deflections may be neglected in comparison 
with those that occur when the yield-moment is reached, that is, the slab is 
regarded as rigid until collapse occurs. In the following the case is considered 
in which the reinforcement is not symmetrically disposed about the mid-plane 


Me 


. +M 














om 


Fig. 1.—Eccentric Square Yield Diagram. 











of the slab, so that the positive and negative yield-moments differ. For such 
slabs an “ eccentrically-placed square yield criterion” as described by K. W. 
Johansen is adopted in this article and is the diagram in Fig. 1, in which the 
bending-moments M, and M, in two directions are shown on the ordinate and 
abscissa respectively. 

Yielding occurs when either of the principal moments attains the value of 
+M or —£M. Moments are considered to be negative when they cause tension 
at the top of a slab as at a support, and positive when there is tension at the 
bottom of a slab as at the middle of a freely-supported span. The direction of 
the principal rate of curvature coincides with that of this principal moment, 
the other principal rate of curvature being zero. Arbitrary forms for the dis- 
tribution of plastic hinges are prescribed and the least load to cause collapse 
with respect to these distributions is determined. It is assumed that the slab 
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is not so thin that the load would be resisted by direct or membrane forces before 
the formation of plastic hinges. 


Collapse of Slabs Subjected to Central Concentrated Loads. 

REGULAR POLYGONAL SLABS FREELY SUPPORTED AT THE EpGEs.—If the 
number of sides » is sufficiently large the hinges formed by positive bending 
moments will be as shown in Fig. 2. If the slab under the load P deflects an 
amount J the hinges rotate through an angle (24/R) tan (x/n) and the total 
work done in the hinges is accordingly 24nM tan (x/n). Equating this work 
to the work done by the applied load, PA, gives, by the principle of virtual 
work, P/M = 2n tan (2/n). 

CIRCULAR SLABS WITH FREELY-SUPPORTED EDGES.—This may be regarded 
as the limiting case of the regular polygon as tends to infinity. The mode of 
collapse will be a “ hinge field’ rather than a system of discrete hinges. Most 
modes of collapse are composed of hinge fields in addition to hinge lines. 

The load causing collapse is given by P/M = 2z. 














Fig. 2.—Regular Polygonal Slab. Fig. 3.—Fixed Circular Slab. 


CIRCULAR SLABS WITH FIXED EpGEs.—The mode of collapse is as shown 
in Fig. 3. Under a small displacement it is found that the work done in 
the circumferential hinge which is formed by negative bending moments is 
¢ times that in the hinge field, so that the load causing collapse is given by 
P/M = 2n(1 + ¢). 

An alternative mode of collapse with the same load occurs when the slab 
in the annulus between the circumferential hinge and the boundary is still elastic 
though developing the plastic moment, and therefore simulates the conditions 
of fixity at the boundary. By altering the shape of the boundary of the elastic 
annulus neither the load causing collapse nor the ‘‘ natural mode of collapse ” 
(Fig. 4) is altered and the load causing collapse is given by the same formula. 

SQUARE SLABS WITH FREELY-SUPPORTED EpGeEs.—In the vicinity of the 
corners of the square the slab is relatively stiffly secured against vertical move- 
ment at the intersecting boundaries. It is therefore reasonable to suppose that 
the mode of failure may be as in Fig. 5, which incorporates sectors of the ‘“ natural 
mode of collapse ’’ considered previously. 
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before With the notation of Fig. 5 the load causing collapse is given by 
P/M = 8 cot A + (1 + €)(8A — 2z), . ‘ . (1) 
which is least when sin A = (1 + ¢)~? and is given by 
If the P/M = 8VE + (1 + ¢)[8sin-! {(r + O)-!} — aa]. . . (2) 
nding From geometrical considerations the angle A cannot be less than }z, therefore 
cts an 


, , - bi P 
- total) equation (2) is not valid when ¢ is greater than unity, in which case he 8. 


work P. 
‘irtual. The variation of with ¢ is shown in Fig. Io. 
V 
These results may be used to determine the optimum distribution of rein- 
































_— forcement above the mid-plane, characterised by the ratio ¢. If the slab were 
ode o 
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. + s «© fe oF 
Fig. 4.—Fixed Arbitrary Slab. Fig. 5.—Frevly-supported Square Slab. 
equally reinforced above and below its mid-plane the value of € would be unity 
, ; . ;' 
and from equation (2) the load causing collapse would be given by u 8. 
Saal However, the same strength may be attained with a reduced value of ¢ for most 


° a] 
ne ™ of the slab. Thus, substituting we 8 in equation (I) gives 
nts is M 
an by cotéA + (1 + 0)(A— jn) — 1 = 0, ‘ . - & 

from which the value of £ appropriate to a given value of A may be determined. 

> slab Lines joining equal values of ¢ at various points on the slab are shown in Fig. 6, 
lastic_ where it will be seen that throughout the area of the inscribed circle of the square 
itions | the value of ¢ is given by equation (3), with A = 4a, that is € = (4/m) — I = 0-273. 
lastic A slab with such a distribution of reinforcement as shown in Fig. 6 would 
ipse not have a unique mode of collapse but would fail in any one (or combination) 
mula. of the modes typified in Fig. 5. An increase of the value of ¢ for the slab would 
f the not enable a greater load to be supported. 


nove- 
that Collapse of Slabs Subjected to Eccentrically-applied Concentrated Loads. 
tural The cases considered so far are characterised by the formation of hinge fields 


which are sectors of a circular natural mode of collapse. When a load is applied 
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eccentrically there is a possibility of the occurrence of hinge fields of a different 
shape. 

Consider the radial hinge field shown in Fig. 7. The shape of the curved’ W ° 
peripheral hinge is arbitrary, but by using variational methods a differential 
equation governing its behaviour can be found as follows. Impart a downward 
displacement A at the point O and apply the condition that the work done in the 
peripheral hinge plus that in the hinge field is a minimum. It is preferable to} fro; 
work in polar co-ordinates. It has been shown by A. R. Rzhanitsyn®) that py 
the total work done is given by 


6, 2 # 2 2 
W - MA | r+ ¢42t5(% od (4 
. v2 \do r dO? 


The relation between y and @ is to be determined from the condition that W is 


a minimum. It follows from the calculus of variations that r must satisfy h 
“| cha 


9 9 
r d*y .% scratine civec = ,6 tan d the lal 
0; integrating gives 7 ¥ of , Where) S 


the differential equation . i—_ = 
do dé? 


r, and ¢ are arbitrary constants to be determined from the conditions at the 


Fig. 6.—Square Slab with Optimum Fig. 7.—Radial Hinge Field. 
Strength. 




















peripheral hinge. This expression represents an equiangular spiral in which ¢ is the 
angle the spiral makes with a normal to the radius as shown in Fig. 7. Thecircula’ be 


mode of collapse previously considered corresponds to the case when ¢ is zero. ed, 
Substituting the expression for r in equation (4) gives ex 
W = MA(1 + €)(0, — 6) sec? ¢. . . . & 


The shape of the peripheral hinge can now be determined and hence the cor- 
centrated load, at any part of the slab, which would cause failure. 

THE MoDE OF COLLAPSE BETWEEN TWO INTERSECTING FREELY-SUPPORTEI 
Epces. Consider the mode of collapse in the region between two intersectint 
freely-supported edges as shown in Fig. 8. The edges intersect at an angle / 
and the load is applied at distances / and k/ from the edges. Using the notatio’ 


; : ; is 
shown in Fig. 8 the equations relating 7, and ¢ to A, and A, are 
: I ksind 

¥, =I cosec4,, and tand= , fl ama . (6 of 
(A, + A, — B) sin A, 
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low, since W = W + Wog + Wor, 


W=MA cota + cota, + (1 + )(4, +4, — fp) + (, I ; ¢ s) 
a? oa 


ksind,\)? 
(ins) 


from which the following simple relations between A,, A, and ¢ can be derived 
by minimising W with respect to A, and Ay. 


J ——. — cos, J -—. — cosA, 
S74 I1+¢ 


; + tan¢d= . «+ (6b) 


— tang = : 
sin A, sin A, 


GENERAL CONDITIONS AT BOUNDARIES.—If the ratio ¢ in a continuous slab 
changes from one side of a support to the other, a hinge will exist in the weaker 
slab at the support and the conditions at the support for the stronger slab will 

















Fig. 8.—Mode of Collapse between Fig. 9.—Quadrant of Uniformly-loaded 
Intersecting Freely-supported Edges. Square Slab. 


be intermediate between those of freely-supported and fixed edges. If such an 
edge has a fully plastic moment of ~M, where 0 < yw < €, the following relations 
exist between /,, A, and ¢, fy, fe: 


V {(C — wy)/(z + 9} — cosh 


—tan¢g= =i “ 
+ tang = VEE — mot + £)} — 008 dg 
sin A, 


Equations (7) are still valid if the boundary is convex, but if the boundary 
ee 


-.—|—|, In terms 
+ ¢ do 


° e, 2 ~- , 1 + ¢ - 
is concave it is necessary to replace (€ — u)/(1 + ¢) by - 
I 


dp +r 


of the radius of curvature 7, of the boundary One 
r. sind 


F—September, 1960. 337 





E. H. MANSFIELD. (CONCRETE) (& 


As an example of the use of equation (7), consider a centrally-loaded square} fror 
slab whose boundaries can develop negative yield-moments uM. Because of, js g: 
symmetry in the mode of collapse the angle ¢ is zero and the angle A is therefore 


. . 4 G u\* 
found from equations (7) to be given by cos A ( ) : 









































1+¢ 
Referring to Fig. 5 the load causing collapse is given by The 
P 
= 8(1 + mw) cota + (1 + C)(8A 27). 
yw 7 8+) (x + 2) ) 
Eliminating 7 8y/{(c \(x )} + (1 + £)] 8 cos"! c— ph 
imina 5 = | ‘a r + wy} 4 + £)} 8 cos 27 |. 
M ws f sities r+¢C¢ sup] 
P whi 
The variation of ul with ¢ for various values of w is shown in Fig. 10. | and 
’ min 
Collapse of a Square Slab under a Uniformly-distributed Load. ' 
rhe analysis of the collapse of a square slab under a uniformly-distributed 
load is as follows. The boundary of the slab is assumed to be such that the 
13 
12 
4 
i : 
p 1of- 
AA 
9 
8 
7 
&> o-2 O-4 i4 0-6 08 1-o i 
the 
Fig. 10.—Collapse-load for Centrally-loaded Square Slab. 
in 1 


plastic moment there is wM(o < wu < €), and the general mode of collapse (Fig. 9 
is symmetrical about a diagonal and is determined by the angle A and the shape 
of the curved hinge OS. It can be shown‘) that 


. C—u C—p\?. , i | 
cos A — J - 4 —}) SINA the 
~~ &@ I+¢ I1+¢ edg 
a tanh | af A = em , and Pie 
4 sin A —_— (9 2 > Cx 
sin 24 — 24 + — car 
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from which 4 and « can be determined, and the load which would cause collapse 


is given by 
pa? ~% sin A . 
oM(1 + 6) cosh {a(A — }a)}] ° 


2 
The variation of po with ¢ for various values of # are shown in Fig. 11. 


buted 
t the 


. ig 7 


shape 


Example. 


A uniformly-reinforced long concrete strip, for which ¢ = #, is freely 
supported at the edges. Compare the magnitudes of the concentrated loads 
which will cause failure when, (a) the load is applied midway between the edges 
and (b) the load is twice as far from one edge as from the other and is on the 
minor axis of the slab. 

(a) The mode of collapse may be derived from that between two intersecting 
freely-supported edges and is shown in Fig. 8 with # equal to zero and the edges 
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Fig. 11.—Collapse-load for Uniformly-loaded Square Slab. 


parallel. From symmetry, the radial hinge fields will be circular (¢ = 0) and 
the angle A will be given by equation (6a) such that cos 4 = +/ {f/(1 + ¢)} = 0-6. 

The load causing collapse may now be determined from equation (6a), bearing 
in mind that two sets of hinges are formed, one on each side of the load. Then, 


P = 4M {cotA + (1 + ¢)A} = sM(075 + = x 0-927) = 8-79M. 
16 


(b) In this case there are two possible modes of collapse to consider; either 
the peripheral hinge will form a continuous circular arc intersecting the nearer 
edge but missing the further edge, or two similar hinges will form, as in case (a), 
except that they will be equiangular spirals rather than circular arcs. The load 
causing collapse for the continuous circular arc may be obtained from equations 
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(6a) and (6b) and Fig. 8 if B = —z,k=1, 6 =0,s0 that cos4 = 06. 


equation (6a) 


p= m|2 cot A + 75 
I¢ 


ONCRETE 


Fron 


a + 2’) | 


a 


931M. 


The form of the equiangular spiral hinges may be obtained from equations 


(6) and (6b), with 6 = o and k = 2. 


I 2sinA 
tan¢d = -.. pete 
(A, +4.) \ sind, 


Thus, 


cos A, — 0-6 


0-6 — cos A, 


sin A, sin A, 


These equations may be solved to give A, = 0-738, 4, = 1°147, ¢ = 0-204 


whence, from equation (6a), P = 9:24M. 


This value for P is less than that 


corresponding to the continuous-circular-arc mode of collapse and it is therefore 


the true value. 
than that for case (a). 


The load causing collapse for case (b) is thus 5 per cent. greater 
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Research on Biological Shields. 


IT is announced in the annual report for 
1959, issued by the Building Research 
Station of the Department of Scientific 
and Industrial Research, that research is 
to be undertaken to investigate the effects 
of temperature, drying shrinkage, creep 
and radiation in connection with the mas- 
sive concrete biological shields in the 
reactors being constructed at nuclear 
power stations in Great Britain. The 
investigation, which is being undertaken 
in collaboration with the United Kingdom 
Atomic Energy Authority (Industrial 
Group), will be in two parts, the first 


being laboratory studies of the properties 
of concrete, and the second being long- 
term observations on the biological] shields 
at Calder Hall and Chapelcross. In the 
first reactor to become operational, that is 
at Calder Hall, observations show that 
little drying of the concrete has yet taken 
place and that the temperatures of the 
concrete are rather lower than expected. 
Instruments have also been installed in 
two of the nuclear power stations in 
course of construction for the Central 
Electricity Generating Board at Bradwell 
and Berkeley. 


The Late André Coyne. 


M. ANDRE CoyYNE who was well known 
as a designer of reinforced concrete dams 
of advanced design died in July at the 
age of sixty-nine. Some of his work, 
including the Kariba dam, has been 
illustrated and described in this journal 
in the course of the past fifteen years. 
M. Coyne is credited with designing over 
a hundred dams, many of them arched 
structures, which have been built not only 
in his native France but in other parts of 
Europe, Africa and Asia. He was associ- 
ated with the Malpasset dam at Fréjus, 
which collapsed last year, but the report 
on the failure (see this journal for May 
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1960) exonerated the designer and builder 
M. Coyne was trained at the Ecole Poly- 
technique (of France) and entered the 
Service des Ponts et Chaussées and, whena 
department concerned only with dams 
was inaugurated, he was transferred to 
the senior position in the Service Tech- 
nique de Grand Barrages. He later 
became Inspector-General of the Service 
des Ponts et Chaussées, and gave up this; 
position in 1945 when he entered private 
practice as a consulting engineer. He 
was decorated for his services in the 
French air force during the 1914-1918 
War. 
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NEW DUNGENESS LIGHTHOUSE, 


Prestressed Precast Construction of the 
New Dungeness Lighthouse. 


THE new lighthouse (Fig. 1) on the 
English Channel coast at Dungeness is 
of prestressed precast concrete 
construction. The structure, a prelim- 
inary description of which is given in this 
journal for January 1960, is 130 ft. high 
and has a cast-insitu base surmounted by 
the shaft of the tower which comprises 
sixteen precast rings each 5 ft. high and of 
12 ft. diameter externally, the thickness of 
the walls of the rings being 6 in. At the 
top of the shaft, there are three precast 
rings in which there are several apertures 
for the fog-horn. This section is sur- 
mounted by two truncated-conical rings 
and a cap of 16 ft. diameter, above which 
isthe light. Access to the top of the tower 
is by means of an internal helical stair. 





Fig. 1. 
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Construction commenced in November 
1959 and was completed within six months 
although interrupted by bad weather and 
high winds. The structure is designed to 
withstand the pressure of winds exceeding 
80 miles per hour. 


The Base. 


The substructure, which is constructed 
of white concrete cast insitu, is founded in 
the shingle about ro ft. below the level of 
the beach. Above ground it is in the 
form of a helical ramp embracing the 
machine room in which are the electri- 
cal controls, reserve generators, and 
fog-signal equipment. Panels of timber 
shuttering (Fig. 2) were used in the con- 
struction of the substructure. 


Precast Rings. 


A feature of the precast rings is that a 
quadrant of the helical concrete stair within 
the shaft is monolithic with each ring. 
Above each third quadrant there is a 
semi-circular landing. The mould for the 
sixteen main precast rings comprised con- 
centric bands of steel plate stiffened with 
angles. The outer band was a complete 
circle and comprised two sections each 
2 ft. 6 in. high and placed one above the 
other to form the outer mould for a 5-ft. 
ring. The inner band comprised four 
quadrantal sections each 5 ft. high and a 
key; one of the sections was arranged so 
that a quadrant of the stair could be 
attached to the ring. When each ring 
was cast bars projecting from the ring pro- 
vided the reinforcement for the stair and 
landings. 

When each mould was assembled, a 
spider of 12 ft. 8 in. diameter and having 
sixteen arms was fixed centrally in the 
mould (Fig. 3). The purpose of this 
fitment was to provide a working plat- 
form and the projecting arms formed a 
template for the ducts for the four vertical 
prestressing cables, which extend from 
the anchorage in the foundation to points 
near the top of the tower. The spider 
also located accurately the inner and outer 
bands of the mould. The edge of the 
platform provided the shutter for the 
upstand of the spigotted joint between 
successive rings. 
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The sixteen main rings were cast in one 
mould which was set up in a factory 
(Fig. 3) fourteen miles from the site. The 
mould was filled with concrete which was 
deposited from skips on to the platform 
and shovelled into the mould (Fig. 4). 
Compaction was effected by means of 
internal vibrators. The moulds for the 
soffit of the stair and landings were 
separate from the main mould, but the 
stair and landings were cast within the 
rings before the rings left the factory. A 
ring with a quadrant of stair, and another 
with a quadrant of stair and a semi- 


circular landing are shown in Figs. 7 and 
10 respectively. Upon completion of the 
casting the rings were encased in plastic 
sheeting and transported to the site on a 
low-loader trailer (Fig. 10). 

The mould for the main rings was 
adapted for the three rings comprising the 
fog-horn section (Fig. 6) and for this pur- 
pose the mould was returned to the works 
where it had been made. The outer band 
was modified so as to provide for forming 
the apertures, but a new inner band was 
made in sixteen sections each of which 
corresponded to a pair of apertures. The 





Fig. 5. 
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Fig. 6. 


truncated-conical rings at the top of the 
tower were cast in steel moulds (Fig. 5) on 
the site. 

The three rings in the fog-horn section, 
the two tapered rings and cap at the top 
of the tower, and six of the main rings 
are of white concrete. The remaining ten 





Fig. 7. 
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main rings are of black concrete, so that 
the alternate black and white banding 
(Fig. 1) is permanent. 
Erection. 
The precast rings were erected by means 
of a crane (Figs. 7 and 8) having a lifting 
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Fig. 9. 





Fig. 10. 


capacity of 11} tons and a jib 142 ft. 
long. The lifting tackle was attached to 
hoops embedded in, and projecting from, 
the wall of each ring. The bottom ring 
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was located accurately by means of a 
steel ring fixed to the concrete of the sub- 
structure at the level of the ground floor. 
When all the rings were in position the 
four vertical cables were tensioned. 

A view within the tower showing the 
stairs and landing is shown in Fig. 9. 

The architects and consulting engineers 
are Messrs. Ronald Ward & Partners who 
collaborated with the engineers of Trinity 
House, the authority in charge of the 
lighthouses around the coast of Great 
Britain. The contractors were Taylor 
Woodrow Construction, Ltd. The most 
suitable proportions of the materials for 
the black and white concretes were 
investigated by Terresearch, Ltd. The 
prestressing system comprised Freyssinet 
mono-wire cables with anchors and jacks 
provided by Cable Covers, Ltd. Precast 
rings were made by Spun Concrete, Ltd., 
using steel moulds designed and supplied 
by Stelmo, Ltd., who also provided the 
moulds for the rings cast on the site. 








BOOK REVIEWS. 


Book Reviews. 


“Reinforced Concrete Chimneys.” By 
C. Percy Taylor and Leslie Turner. 
Second Edition revised by Leslie Turner. 
(London: Concrete Publications Ltd. 1960. 
Price 12s.; by post 12s. gd. In Canada 
and U.S.A. 2.80 dollars.) 

THE new edition of this book includes 

improved methods of the design of rein- 

forced concrete chimneys especially as 
regards the resistance of annular sections 
subjected to bending and direct thrust for 

which some useful charts are given. A 

new chapter deals with the deflection and 

sway of tall chimneys due to the effects of 

wind and is a useful contribution to a 

subject on which there is very little 

literature. Design data also include 
methods of combining the stresses due to 
thermal changes with structural stresses; 
these methods are also applicable to the 
design of such structures as reinforced 
concrete tanks containing hot liquids and 
biological shields in connection with 

nuclear power stations. An example of a 

complete design of a chimney is given 
The construction .of chimneys is not 

dealt with in detail except in so far as 
constructional procedure affects design. 

As in the previous edition, examples of 

early concrete chimneys are. illustrated, 

but particulars of many recent, and some 
exceptionally tall, structures are given. 

Since the publication in 1940 of the first 

edition of this book, which is the only 

volume published in Great Britain dealing 
with concrete chimneys, one of the authors, 

Mr. C. P. Taylor, has died and the present 

edition has been revised by Mr. Leslie 

Turner. 


“‘ Practical Prestressed Concrete.” By 
H. K. Preston. (London: McGraw-Hill 
Publishing Co., Ltd. 1960. Price 89s.) 

Tuis book describes in detail the applica- 

tion in America of the “‘ Tentative Recom- 

mendations for Prestressed Concrete ”’ 
published by the American Concrete 

Institute and American Society of Civil 

Engineers. The recommendations are 

given in full and numerical examples of 

the design of several types of structure are 
given with reference at each step to the 
appropriate clause of the Recommenda- 
tions. Many of the methods of prestress- 
ing common in America are illustrated and 
described with examples of suitable appli- 
cations. The properties of the various 
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types of prestressing materials are also 
described and the “Criteria for Pre- 
stressed Concrete ”’ published in America 
by the Bureau of Public Roads is given 
in an appendix. 

For the American engineer this book is 
a useful introduction to prestressed con- 
crete and provides a guide to the use of 
this method of construction for those who 
already have a knowledge of reinforced 
concrete design. 


Lorenz 
Price 


** Grundbau-Dynamik.” By H. 
(Berlin: Springer-Verlag. 1960. 
46.50 D.M.) 

Tuts book deals with the dynamics of soils 

as applied to the design of foundations of 


machines subjected to vibration and im- ‘ 


pact. The resulting settlement of the 
foundations and the resonance induced in 
the ground are considered for vibratory 
systems having concentrated masses, but 
vibratory systems having distributed 
masses, such as beams and rectangular 
frames, are also considered. Approximate 
methods and tables for determining 
natural frequencies, induced amplitudes 
and bending moments, assuming that 
vibrations are free and not damped, ar 
given. Vibrations related to piles are 
not considered. A sound knowledge of 
German is required to enable some parts 
of the book to be understood. 


Bulletins Received. 


“ Poisson’s Ratio of Concrete used in 
Portuguese Dams determined from 
Strains measured Insitu.” By M. Q 
Guerreiro. (Lisbon: Laboratorio Nacional 
de Eugenhari Civil. Memoria No. 135. 
1958. In Portuguese with summary in 
English.) 

Thermal Behaviour of Concrete Dams.” 
By A. Ferreira Da Silveira. (Lisbon: 
Laboratorio Nacional de Eugenhari Civil 
Memoria No. 125. 1958. In Portuguese 
with summary in English.) 

“ Rectangular Staircases without 
Beams.” By J. Ferry Borges. (Lisbon: 
Laboratorio Nacional de Eugenhari Civil 
Technical Paper No. t21. 1958. In Eng- 
lish ) 

Design of Long Reinforced Concrete 
Columns.” By B. Broms and I. M. Viest. 
(Bulletin No. 11. The Reinforced Con- 
crete Research Council of the Engineering 
Foundation, U.S.A. 1958. Obtainable 
from the Portland Cement Association.) 


“ 


- 
- 


September, 1960. 





wa 


Fi 


wil 


ETE 


also 

Pre- 
1eTICa 
given 


0k is 

con- 
ise of 
» who 
orced 


yrenz 
Price 


| soils 


ms of 


1 im- ' 


| the 
ed in 
atory 
, but 
muted 
gular 
mate 
ining 
tudes 
that 
, are 
» are 
re of 
parts 


d in 
from 
I. QO 
ional 
135 
y in 


ms ” 


sbon: | 


Civil 
zuese 


hout 
sbon: 
Civil. 
Eng- 


‘rete 
Tiest. 
Con- 
ering 
1able 
on.) 


(& fi ane SHIELDS FOR NUCLEAR REACTORS. 
The Design of Concrete Biological Shields 
for Nuclear Reactors.—II.* 

By S. GILL, B.Sc. (Tech.), A.M.I.C.E., A.M.1.Mech.E, 


Example (continued). 


RESTRAINTS AT ROOF AND BottoM SHIELD.—The shape of the inner shield 
wall of the reactor in Fig. 2,¢ as simplified for the purpose of design, is shown in 
Fig. 4. 

[he temperature of the support of the bottom shield, which is monolithic 
with the 5-ft. wall, is 20 deg. F. lower than the temperature of the wall. The 

















Fig. 4. 


wall will therefore deflect, and the corresponding bending moments and shearing 
forces (which will be most severe if the wall is fully built-in at the base) can be 
calculated from expressions given by Prof. Timoshenko®) for the deflection 6 and 
rotation e of a long cylinder subjected to end actions Q, and M, per unit length, 


that is, if B4 = 3(1 — o*) a Ed® . 
Rd? 12(1 — g?) 
I 
ns psp eo + Qo) - (2) 
T _(2BM, + 04) G) 
meet Me. - « 2 + & 


in which R is the radius of the shield (inches), d is the thickness of the wall 
(inches), and o is Poisson’s ratio which is assumed to be zero. Assuming perfect 


* Continued from August 1960. + See page 300 of August number. 
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restraint, e =o. For a temperature difference of 20 deg. F. and R = 500 in., 


6 is —0-06 in., giving values of 250,000 in.-lb. per inch for My and —38o00 Ib, 
per inch for Qy. 


The average direct compressive stress at the bottom of the wall due to the 


dead load above is 180 Ib. per square inch. The bending moment at any plane 
in the height of the wall is given by 


M = M,¢(B,) + 7 C(B,) . . - 4) 


in which ¢(B,) and ¢(B,) are functions of the distance down the cylinder; values 
of these functions are given by Prof. Timoshenko.) Fig. 5 gives the diagram 
of combined stress due to this moment and the dead load at various planes in 
the height of the wall. The maximum shearing stress occurs at the bottom 
3800 


and, if the effective depth is 57 in., is 
0-88 x 57 


= 75 lb. per square inch. 


The thickness of the roof varies around the circumference, and the walls | 


also increase from 5 ft. to g ft. in thickness where the inner and outer shields 
combine. The restraint stresses due to differences of temperature between the 
roof and wall where the wall is 9 ft. thick cannot exceed those calculated for 
the position where the wall is 5 ft. thick. Accordingly, the worst condition is 
assumed to occur where the roof is locally 17 ft. 6 in. thick and bears on the 
5-ft. wall. The fixed-end bending moment on thé wall due to the roof occurs 
where a temperature gradient of 25 deg. F. through the wall has been assumed, 
and where the difference of temperature between the wall and the roof is 
15 deg. F. The fixed-end bending moment of the 5-ft. wall (with e = 0) due 


: ge a ; 
to the difference of temperature of 15 deg. F. is 5 X 250,000 = 188,000 in.-lb. 
; 20 


perinch. The end bending moment due to the temperature gradient of 25 deg. F. 
3 
through the wall is, from formula (1), 2,000,000 x < x 25 X 0:000006 x rs 
P r ) 

= 90,000 in.-lb. per inch. The total bending moment is therefore 278,000 in.-lb. 
per inch. 

The fixed-end bending moment, calculated from formula (1), in the 17-ft. 6-in. 
roof for an equivalent gradient of 30 deg. F. is 1,320,000 in.-lb. per itch. 

Since the roof and wall are connected, they act on each other, and‘the in- 
duced bending moments (acting in the opposite sense to the fixed-end bending 
moments) are calculated by considering the total moment to be distributed 
between the members according to their relative stiffnesses, which are obtained 
by comparing the reciprocals of the rotation of the members when subjected 
to a bending moment M per unit length of circumference with no deflection 
M 


5°5 x 10°‘) 


at the edge. For the 17-ft. 6-in. circular slab the rotation is 


M 


radians, and for the 5-ft. cylindrical wall the rotation is _ . radians. 
; t(—3°57 X 10-4) 
‘ . stiffness of 17-ft. 6-in. roof 3°57 x 1073 
rhe relative stiffnesses are : — 397 6°5. 
stiffness of 5-ft. wall 5°55 xX 10-4 
348 September, 1960. 
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‘ , , , 1,598,000 X I 
o-*) Therefore the final bending moment on the wall is 278,000 — 2 S41 
' a 
ans. — + 64,000 in.-lb. per inch. Similarly, the final bending moment on the roof 
: 1,598,000 x 6° , , 
is 1,598,000 — 59 7 = = 64,000 in.-lb. per inch. 
6°5. 05+ 1 


The shearing stress is obtained from the same principles. In the fixed-end 
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case, e= 0 and, from formula (3), Qg = — 2BM,. For the induced shearing 
force 6 = 0, and from formula (2) Qg = — BM,. Hence the total shearing force 
at the top of the wall‘is (188,000 x 2B) anew x 3 
7°5B 
The resulting shearing stress is only 25 lb. per square inch. 
in Fig. 5 illustrates the conditions at the top of the wall. 
HORIZONTAL BENDING RESTRAINTS.—At a position near the equator, it is 
assumed that the effects of the restraints due to the roof and bottom shield are 
negligible, and that the difference of temperature between the 5-f{t. inner wall 
and the double wing-walls shown in Fig. 4 is about 30 deg. F. 


The stress diagram 


The wing-walls 
on the X—X axis are assumed to offer perfect restraint to the wall, and the 
wall thickenings on the Y—Y axis are considered to offer partial restraint. Each 
thickening is regarded as a beam 24 ft. deep, g ft. wide and of 78 ft. span and is 
assumed to be fixed at the ends. 


|28,000 LB. 


L /MY 





| ow 








Fig. 6. 


The structure is considered to be loaded first by forces Q in the X—X direc- 
tion and then by forces P in the Y—Y direction. 
deflections are related in the formule given by Roark. If perfect restraint 
by the wing-walls is assumed, there is no deflection in the X—X direction. The 


1240 lb. per inch. | 


These forces and their resultant | 


deflection in the Y—Y direction is that of the equivalent beam, and from the | 


simultaneous equations that result, calculation shows that P 
foot, and (Q = 30,000 Ib. per foot. 

To assess the distribution of bending moment, one half of the cylinder is 
considered as a fixed-end arch (Fig. 6), for which the restraint moments for 
no rotation are readily calculable. 

The moments M, and M, are evaluated as -+-2,220,000 in.-lb. per foot 
(tension on inside) and +-1,720,000 in.-lb. per foot (tension on inside) respectively. 
The resulting bending stresses are +308 Ib. per square inch at X and +240 lb. 
per square inch at Y. 

The circumferential stress due to a temperature gradient of 20 deg. F. across 
the cylinder walls has already been calculated to be -+-150 Ib. per square inch. 


28,000 Ib. per 
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The total bending stress in the cylinder is therefore +458 lb. per square inch 
at X and +390 lb. per square inch at Y. The stresses at intermediate positions 
can be shown to be less; the distribution of stress is shown in Fig. 7. 

If the fixed-end thickenings are finally considered to be loaded with a 
force of 28,000 lb. per foot as previously calculated, the maximum vertical 
bending moment is 170,000,000 in.-lb. and the bending stresses are +340 Ib. 

| persquare inch. These stresses can be added directly to the temperature stresses 
' to give the total vertical stresses at the outer and inner faces as +490 Ib. per 
square inch at the equator. 

The permissible tensile strain of 0-0005 corresponds to a concrete stress of 


irec- : . a : , 

rant | 1000 lb. per square inch. Computations similar to those in the foregoing show 
c . . . . 
are that at no position in the structure does the total change of stress across a section 


The exceed this value. The reinforcement provided serves therefore mainly as rein- 
a forcement against propagation of cracks. 


per ¢ 


Crack Control. 
T is With asuitable cooling system, the internal thermal stresses can be minimized 
for § and cracking of the concrete reduced. The reinforcement is placed near the 
i faces of the wall, where the tensile strength of the concrete is likely to be exceeded, 
foot § and limits the cracks in width and ensures that where cracks occur they are fairly 
ely. § evenly distributed throughout the surface. This is important as it prevents the 
» Ib. hazard caused by leaking of radiation through large cracks. Extensive cracking 
} reduces the effective density of the shield, and it has been shown that a local 
ross ; reduction of density of 1 per cent. increases the local radiation by 10 per cent. 
ich. To ensure even distribution of cracks, the reinforcement at a crack must be such 
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NUCLEAR POWER STATION AT DUNGENESS. 





that when a crack reaches the greatest permissible depth an adjacent crack? 
begins to form. It can be shown that compliance with the recommendation:, 
of the B.S. Code of Practice No. 114, which requires a total of 0-2 per cent.) 
of steel near both faces of a load-bearing wall, gives a reasonable amount of/ (F; 
reinforcement. In the example dealt with in the foregoing, the following rein-| Col 
forcement is provided vertically and horizontally near both faces of the shieldf th 
walls: 4-ft. walls, j-in. bars at 12-in. centres; 5-ft. walls, 1-in. bars at in} : 

centres; 6-ft. walls, 1}-in. bars at 12-in. centres; and 7-ft. walls, 1}-in. bars at) pe; 
I2-in. centres. The g-ft. walls are formed by the amalgamation of a 5-ft. wall] 
and a 4-ft. wall, and in these positions the two complete sets of vertical and ©q! 





horizontal bars are provided where practicable. 
from practical considerations, 13-in. bars at 12-in. centres only have been pro- 
These quantities of reinforcement are at} ele 


vided each way on the outside face. 


At some positions, however, 


least as much as those recommended in the Code. 22- 
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Nuclear Power Station at 


Se aa 






eres 


THE contract for the construction of the 
550-megawatt nuclear power station at 
Dungeness, Kent, has been awarded by 
the Central Electricity Generating Board 
to the Nuclear Power Group of companies 
which include Associated Electrical In- 
dustries, Ltd., John Thompson Nuclear 
Energy Co., Ltd., and the Nuclear Power 
Plant Co., Ltd. The value of the contract 
is about £50,000,000. (In general, the 
proportion of the total cost represented 
by the civil engineering and building 
works in connection with nuclear power 
stations is about a third.) The main civil 
engineering contractors are Sir Robert 
McAlpine & Co., Ltd. 

The foundations of the structures will 
be of particular interest since the site is 
on a triangular headland of shingle which 
projects nearly five miles out to sea from 
a line of marshland. The shingle has been 
accumulating for the past fifteen cen- 
turies and its formation is generally con- 
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and WortNnowsky. S. 
(See page 466 et seq.; a table of functions is given on pages 472 and 473.) 
“Formulas for Stress and Strain.” 


“Theory of Plates and Shells.” 




















1954. (See page 158 


’ 


on page 340.—ED.]| 
Dungeness. 


ee 


sidered to be due to the easterly drift in 
the English Channel which piles up at 
Dungeness vast amounts of flint and other 
stones, eroded from Selsey Bill, Chesil 
Bank, and elsewhere. The new lighthouse 
(see pages 341 to 345 of this number) at 
Dungeness is built on land which prob- 
ably did not exist a century ago. Thee 
depth of the stratum of shingle is gener-= 
ally between 4o ft. and 50 ft. and this 
deposit overlies firm fine sand which 
extends to a depth of about 120 ft. below 
the general level of the ground. Below 
the sand are the deposits of hard clay 
known as the Hastings beds. The level 
of the ground water is about to ft. below 
the present level of the ground. 

Work commenced on the site in Augu 
last, and it is expected that the station 
will be completed in 1965. An artist’s 
impression of the station is shown in the 
accompanying illustration. 
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A LARGE COLLIERY WINDER-TOWER. 


A Large Colliery Winder-tower. 


THE reinforced concrete winder-tower 
(Fig. 1) recently completed at Wolstanton 
Colliery, near Stoke-on-Trent, is one of 
the largest in the country. The struc- 
ture is 58 ft. square for the lower 1109 ft., 
and about 58 ft. by 93 ft. above; the 
height is about 174 ft. (Fig. 2). The 
tower houses two sets of friction winding 
equipment, each set comprising a 3300- 
h.p. electric motor, a winding drum 16 ft. 
diameter, a deflector pulley, a 6600-volt 
generator, and auxiliary gear. A 4o0-ton 


electric overhead travelling crane, two 
22-ton hand-operated gantry cranes, and 
four pairs of lifting beams form part of 





Fig. 1. 
Sepiember, 1960. 


the permanent installation of the tower. 
All floors are served by a 30-cwt. lift and 
two steel stairs. The tower is symmetri- 
cally placed about the centre of the new 
downcast shaft, the inside diameter of 
which is 24 ft., and its depth will be 
finally 3900 ft. Each winder operates a 
four-deck cage and a 36-ton counter- 
weight, both of which are suspended by 
four 1#-in. locked-coil winding ropes. 

The external walls are of reinforced 
concrete of thicknesses varying from 9 in. 
to 24 in. Two pairs of the main beams 
carry the winding drums and the deflector 
pulleys. The upper beams are 14 ft. deep 
and the lower 13 ft. deep, and are con- 
nected by three pairs of vertical struts. 
They are supported on main wall beams, 
29 ft. deep and 2 ft. wide, which in turn 
span between the main columns. The 
four main columns are L-shaped and 
69 ft. high, the cross-sectional dimensions 
being 8 ft. by 8 ft. by 2 ft. The lift, 
stairs, and services are in the re-entrant 
corners of the columns. The rectangular 
openings between the columns will be 
closed when the shaft is complete. 

Departure from the usual practice of 
placing both main motors on the same 
side of the centre line of the tower results 
in the centre of gravity of the loads being 
at the geometrical centre of the tower. 
The halves of the tower are nearly iden- 
tical, and the total load is equally dis- 
tributed on all four columns. 

Two overhanging parts cantilever from 
the main stem of the tower. The hoisting 
hatches, which are 23 ft. long and 11 ft. 
wide, have removable steel covers. 

The foundations are cylinders 65 ft. 
deep and having an outside diameter of 
13 ft. and 18-in. walls. The cylinders 
are enlarged at the bottom to form bases 
of 20 ft. diameter. The caps and bases 
of the cylinders are heavily reinforced. 
Jacks are provided to correct tilting of the 
tower caused by differential subsidence. 

The crane beams are monolithic with 
the walls and, together with the horizontal 
stiffening beams in the overhanging parts 
of the tower and the vertical ribs between 
the crane beams and the winder floor, 
increase the rigidity of the walls which 
support the roof. Except for these stif- 
fening members, the walls are flush on 
both faces. 


353 








A LARGE COLLIERY WINDER-TOWER. (CONCRETE 


The shaft-sinking platform is 73 ft. 
above the ground, and supports a tem- 
porary steel grillage carrying the sheaves 
of the shaft-sinking gear. The platform 
is supported by the external walls and 
four reinforced concrete hangers sus- 
pended from the lower main beams. 


Design. 


The working stresses used in the design 
are in accordance with the British Stan- 
dard Code No. 114 (1957). The total load 
on four columns during the winding is 
7200 tons and the load suspended on each 
winding drum is 203 tons. The breaking 
load of eight ropes is 1200 tons, and this 
load is considered as an abnormal con- 
dition. Therefore the ordinary permis- 
sible working stresses are increased by 33} 
per cent. in the hypothetical case of four 
ropes breaking, and by 60 per cent. in the 
unlikely event of eight ropes being loaded 
to their ultimate load. A wind pressure 
of 24 lb. per square foot of exposed area 
was assumed at all stages of construction. 

All external walls are load-bearing and 
act as deep beams. The secondary beams 
of the floors span between the walls and 
the main internal beams. The two main 
wall-beams span 50 ft. and each supports 
a load of about 1700 tons. To assess the 
bending of the walls in the vicinity of 
beam seatings, it is assumed that the 
stiffness of a wall is equal to fhe stiffness 
of a column of the same depth as the 
thickness of the wall and of width equal 
to two-thirds of the distance between the 
floors. 

The main internal beams at the lower 
level are designed to support their own 
weight, the weight of the motor-generator 
floor, the weight of the unset concrete in 
the upper beams, the constructional load- 
ing, and loads transferred by the hangers 
supporting the shaft-sinking platform. 
If the central struts connecting the lower 
and upper beams were constructed com- 
pletely before removing the scaffolding 
from beneath the upper beams, the addi- 
tional load would cause over-stressing of 
the lower beams. A simple measure was 
adopted to eliminate the uncertainties of 
the assumptions which would otherwise 
be necessary. A temporary gap was left 
at about mid-height of the central strut. 
Four 1}-in. bars were cast in the lower 
part of the strut and were free to move 
in sleeves in the upper part; the tops of 
the bars were threaded. After the scaf- 
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folding supporting the upper beams had 
been removed, the gap was filled with 
well-rammed concrete and, a month later, 
the bars were tensioned by tightening 
nuts on the threaded ends. Justification 
of these measures is based on the follow- 
ing:—(a) The ratio of span to depth of 
, each beam is about four, and even small 
| deflections would result in a considerable 
increase of stress. (b) Both pairs of 
beams were cast during the winter. 
(c) A small factor of safety is adopted for 
rope-breaking conditions; such loads 


A LARGE COLLIERY WINDER-TOWER. 


a horizontal shearing force of 114 tons 
which occurs if the ropes break. This 
horizontal force would be applied at the 
centre of the winding drum and an equal 
force in the opposite direction would act 
at the centre of the deflector pulley. 
These forces could not be transferred to 
the external walls through the floor slabs 
because of the presence of large openings, 
some of which extend from the main 
beams to the external walls. 

The main columns are designed for 
normal working loads, wind pressure, and 





Fig. 3. 


would be instantaneous and would not 
allow the redistribution of stresses likely 


in the case of loads gradually applied. 


The method of construction adopted 
simplified the design of the main beams. 
Each beam supports the dead load inde- 
The sum of 
the design loads on the upper and lower 
beams is equal to the total load on both 
The design load on each beam 
is approximately equal to the load the 
beam would support if the total load 
were shared by each beam proportionally 
to its stiffness. The central strut is 6 ft. 
Its additional purpose is to resist 


pendently of other beams. 


beams. 


wide, 


September, 1960. 


an instantaneous vertical movement of 
1 in. of any two columns not diagonally 
placed. The design also took into account 
intermediate stages of construction, such 
as occurred when the tower was only 
partly completed but had to withstand 
the horizontal forces caused by wind and 
by shaft-sinking operations. 

The tower is on an embankment about 
80 ft. above the original valley. The 
foundation cylinders are founded on a 
variegated red marl, the permissible 
bearing pressure on which is 7 tons per 
square foot. The tops of the cylinders, 
which are seen in Fig. 3, are connected 
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A LARGE COLLIERY WINDER-TOWER. 


by ties 6 ft. wide and 2: in. deep. It is 
assumed that the flexibility of these beams 
in a vertical direction prevented transfer- 
ence of large loads supported by them on 
to the cylinders. 


The Jacks. 


Jacks are incorporated in the founda- 
tions to counteract movement due to 
subsidence. Vertical movement may be 
represented by two rotations about hori- 
zontal axes intersecting at 90 deg., and 
a translational movement. The four 
columns form a basic rectangle, two 
adjacent sides of which are considered 
to be the axes of rotation. By simul- 
taneous jacking up of two adjacent 
columns, one component of the rotation 
is removed. Repeating the operation on 
the two columns opposite the other axis 
of rotation, the tower is brought back 
to a vertical position. 

Six jacks are provided under each 
column (Fig. 4) and are operated by one 
pump, a reflux valve being provided to 
counteract possible failure of the jacking 
system. The degree of jacking will be 
measured by Mercer gauges. The column 
bases are circular in plan and have a 
central key projecting into a recess in the 
top of the cylinders. There are six 
sliding wedges at each column, which 
are spaced equally in the annular space 
around the central key. Eath wedge is 
sandwiched between two steel plates 
(Fig. 5) which were kept at the correct 
distance during construction by means of 
spacer bolts. The bolts will be cut 
through before the first jacking opera- 
tion. The jacking will be achieved by 
Freyssinet flat-jacks placed alternately 
with the wedges around the periphery of 
each base. The wedges will be driven 
home during jacking. For jacking above 
the greatest vertical travel of the wedges, 
steel shims will be provided. 

The wedges supporting the bases are 
located on a pitch-circle of 11 ft. 6 in. dia- 
meter, and consequently the columns could 
not be designed as if hinged at the bottom. 
Jacking up of two columns will cause 
bending of the other two. It was esti- 
mated that the cost of articulation of the 
columns at the level of the jacks would 
be prohibitive, and therefore the columns 
are strengthened by increasing the amount 
of reinforcement. The bending stresses 
caused by jacking could, if necessary, be 
relieved by inflating the jacks just suffi- 
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ciently to take the load off the wedges 
and re-adjusting their position. The] 
force applied by the jacks is concentric} 
and causes no bending of columns. Re- 
driving the wedges under such conditions| 
eliminates ‘‘ locked-in ”’ bending stresses.’ 

It is believed that the total weight of 
the tower, about 7000 tons, is the greatest 
for which jacking has yet been provided 


Construction. 


The foundations were constructed with-] 
in four months. Drain pipes of 2 in 
diameter were built into the bases as a 
safeguard against accumulation of ground] 
water and arranged to discharge into the 
shaft. As a precaution against sulphate 
attack and ingress of water, the cylinder 
walls were pressure-grouted after con- 
struction using sulphate-resistant cement 

For the superstructure the Contractor 
had to provide a concrete having 4 
crushing strength of 4000 lb. per square 
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inch at twenty-eight days. The mixture 
adopted was 743 lb. of gravel, 392 Ib. 
of sand, 210 lb. of cement, and an average 
of 6} gallons of water, after due allow- 
ance had been made for the water content 
within the aggregates. Zone No. 1 sand 
from local sources was used. Six cubes 
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were made daily and the strengths 
attained were 4000 to 4700 Ib. per square 
inch at seven days and 6800 to 7200 Ib. 
per square inch at twenty-eight days. 
The concreting plant included a silo 
for loose cement, and an electrically- 
operated scoop for feeding the aggregates 
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A LARGE COLLIERY WINDER-TOWER. 


into a 14/10 mixer with a weigh-batcher. 
This arrangement permitted the concrete- 
mixing operations to be carried out by 
two men. The concrete was transported 
in rubber-tyred skips which were carried 
up the structure on a 30-cwt. hoist. 
Compaction of the concrete was by means 
of 24-in. diameter electric internal vibra- 
tors, the standard frequency of which was 
12,000 r.p.m. but was increased to 13,000 
r.p.m. as this speed was found to produce 
better results. Concreting was carried 
on throughout wintry conditions, the 
precautions taken being steam-heating 
of the aggregates, the addition of 2 per 
cent. of calcium chloride to ordinary Port- 
land cement, and commencing concrete 
operations when the outside temperatures 
attained 28 deg. F. and ceasing at about 
3 p-m., which ensured initial set to take 
place before detrimental action by frost 
was likely to occur. 

The scaffolding operations were com- 
plicated as openings were required toafford 
access to the shaft-sinking operations, 
and temporary structural steel bridges 
were necessary to span such openings. 
A complication arose since sinking the 
shaft was held up until the deflector- 
pulley beams were cast, and these beams 
had to be supported from the ground 
during the curing period, as it was feared 
that, if propped from the structure, re- 
sulting deflections in the structure would 
be inherent in the pulley beams. The 
beams are 95 ft. above the ground and 
were supported during casting operations 
by scaffolding supported on a grillage 
formed of six 24-in. by 7}4-in. steel beams 
spanning 50 ft. over the open shaft and 
founded on the shaft-collar. The deflec- 
tion of the grillage was } in. 

Steel shutters were used throughout, 
purpose-made steel forms being used for 
the internal faces of the columns. The 
shutters, which were lifted by block-and- 
tackle, were set accurately and as a result 
at no point in the structure does the 
displacement from the vertical exceed 
} in. The columns were constructed in 
lifts of 6 ft. each. It was found difficult 
to handle 1}-in. bars 4o ft. long, and 
subsequently 20-ft. bars were supplied, 
the ease of erection and handling offset- 
ting the cost of the extra quantity of 
steel. When concreting reached a height 
of 73 ft. there was a discrepancy of } in. 
from the designed level, and this was 
attributed to accumulative shrinkage. 
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A plasticiser was used in the concrete | 
for the beams because of the difficulty | 
otherwise of placing the concrete around | 
the congested reinforcement. The de- 
flector-pulley beams which are 13 ft, | 
deep, deflected about } in., which was 
considerably less than the camber pro- 
vided on the shuttering. As it was 
necessary to expedite stripping of the 
supports of these beams to enable shatft- 
sinking operations to proceed, the beams 
were cast first to a depth of 4 ft. to in. 
which, upon hardening, formed a self- 
supporting section capable of carrying 
the load imposed when the remainder of 
the beam was cast. Three further lifts 
were added to complete each deflector- 
pulley beam. 

The walls were cast in 5-ft. lifts, a 
timber fillet being provided at construc- 
tion joints. ' 

The floors are finished with 1}-in. 
granolithic which was laid after the plant 
was installed. The roof is insulated with 
a vermiculite screed which is covered } 
with a cement-sand screed laid to falls 
and sealed with a layer of rock asphalt. 
Steel rings are built into the roof for the 
attachment of safety harness for main- 
tenance workers. 

The tower was constructed for the 
National Coal Board, whose permission | 
to reproduce the illustrations in Figs. 1 
and 3 is acknowledged. The consulting 
engineers are Messrs. C. H. Dobbie & 
Partners. The contractors for the foun- 
dations were Cementation, Ltd., and for 
the superstructure Messrs. Sir Alfred 
McAlpine & Sons, Ltd. We are indebted 
to Mr. W. J. Bygott, A.M.I.C.E., Divi- 
sional Engineer, West Midlands Division 
of the National Coal Board, and Mr. D 
Robak, Dip. Ing., of Messrs. C. H. Dobbie 
& Partners, for the information on which 
this article is based. 


Prestressing Companies Abroad. 


CaBLE Covers, Ltd., announce the forma- 
tion of a subsidiary company called 
Ancarite Incorporated of New Jersey, 
U.S.A., and a joint company called C.C. L. 
(Australia) Pty., Ltd. of Sydney, Aus- 
tralia. These companies have been 
formed with the object of increasing the 
use of British prestressing systems in 
these two countries. 
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From ‘‘ CONCRETE AND CONSTRUCTIONAL ENGINEERING’’, September, I91I0. 





A Long Reinforced Concrete Railway Viaduct. 


“One of the largest reinforced concrete viaducts in the world has recently been completed 
at Rotterdam. The length of the viaduct is about 5450 ft. The superstructure of the 
city section, exclusive of the terminus and yard, comprises sixty-three normal spans, 
with fifty-eight piers and six street crossings, with one small and twelve large piers. 
The single span crossings vary in length from 33 ft. to 71 ft. The longest crossing, 
88-6 ft., has a middle pier. The piers which support the normal spans are 25-6 in. 
thick, and the distance between these piers is from 26 ft. to 28 ft.; the thickness of the 
bridge piers varies from 8-2 ft. to 17-5 ft., according to the length of the crossing. Each 
of the piers of the normal spans is composed of four rectangular columns 18 ft. high, 
15°7 in. wide, and 25-6 in. thick, connected by two walls, 3 in. thick, and by a common 
base of reinforced concrete, which distributes the weight over the plain concrete 
foundation. These columns support an arched girder 12 in. wide, 57 in. deep at the 
ends, and 18 in. deep in the middle. Each girder lies vertically under a rail of the 
double track. The concave lower surfaces of the four girders of the span are connected 
together by a sheet of reinforced concrete, 3 in. thick, which is jointed to the walls which 


flank the columns. 


The fiat upper surfaces of the girders are connected by a concrete 
floor, of an average thickness of 5 in., which supports the ballast and track. 


The 


section outside the city is 3150 ft. long, and includes six street crossings and three 
aqueduct crossings, in addition to seventy-nine normal spans; except at street crossings, 


the structure rests directly on piles.” 


American Building Codes. 


“e 


THE supplement for 1960 to the “ 1958 
Compilation of A.S.T.M. Standards in 
Building Codes ’’ was published recently 
(price 3.25 dollars from the American 
Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., U.S.A.). The 
supplement contains particulars of revised 
standards and new and revised tentative 
standards. One hundred documents have 
been revised and there are thirteen new 
standards. The subjects dealt with in- 
clude admixtures, aggregates, asbestos- 
cement products, bituminous roofing and 
waterproofing, bricks, cement, structural 
clay-tiles, concrete, concrete pipes and 
blocks, gypsum, iron, lime mortar, build- 
ing stones, drain tiles, plastics, refrac- 
tories, and wooden and steel products. 
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Fire tests, flash-point tests, and general 
methods of testing are included. 


A Memorial to Mr. A. E. Wynn. 


A MEMORIAL to the late Mr. A. E. Wynn, 
the concrete engineer and author of books 
on concrete engineering, who died in 1956, 
has been established in the library of the 
new building of the Portland Cement 
Institute, formerly the Cement and Con- 
crete Association of South Africa, at 
Johannesburg. The memorial is known 
as the ‘‘ Wynn Collection ” and takes the 
form of a case containing Mr. Wynn's 
books and articles and will include other 
books which will be purchased with money 
donated by his widow, who performed the 
unveiling ceremony. 
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RUBBER FENDERS ON DOLPHINS. 


Rubber Fenders on Dolphins. 


THE accompanying illustration shows the Electricity Board for Northern Ireland. 
arrangement of rubber fenders on the There are 300 feet of hollow cylindrical 
east mooring dolphin of the jetty built rubber fenders in lengths from 3 ft. 6 in. 
recently to accommodate tankers up to to 7 ft. 9 in. The external diameter of 
18,000 tons supplying oil to the Cool- the fenders is 15 in. and the internal 
keeragh Power Station now in course of diameter 7 ft. 9 in. The fenders were 
construction on the southern shore of supplied by the Goodyear Tyre & Rubber 
Loch Foyle, near Londonderry, for the Co. (Great Britain), Ltd. 





Moulds and 


formwork 


for the concrete industry 


A service to the industry ranging 
from the small equipment illustrated 
to complete spinning plants, backed 
by years of technical experience. 

i acai ake ll We are now operating from our ex- 


diameter _ straight tensive new premises at the address 
back mould for 


manhole tapers. below. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 


Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/6 
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OPPORTUNITIES IN CONTRACT MANAGEMENT 


The development of men with 
managerial capabilities is an essen- 
tial part of a planned programme 
of expansion. Such a policy offers 
progressive opportunities for men 
of proved ability. 


Due to the continued expan- 
sion of the Company, vacan- 
cies now exist for Agents and 
General Foremen for medium 
and large Building Construc- 
tion Contracts in various 
parts of the country. 


Applications are invited from ex- 
perienced men between 30 and 40 
years of age, who seek progressive 
and permanent employment. 


Salary will be commensurate with 
experience and qualifications. 


Apply stating age, experience and 
qualifications to P.M. (C.M.4) 

. John Laing and Son Limited, 
London, N.W.7. 
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and varied projects. Salar 


perience. Some site experience and pos- 
pk technical qualification an advantage. 
ohh. time off may be allowed for recog- 


5-days’ week with 18 days’ paid leave per year initially. 
Soiesy mage & from {$80 (at age 25) to {goo per annum. S.W.1. 
Commencing salary dependent on age, qualifications, and 
pplicants, who must be natural born British 
subjects, should write to Air Miwistry, W.G.d., 
House, Theobalds Road, London, W.C.1, or apply to any 
Exchange quoting Kings Cross 3745, giving 
tions, full particulars of 

of any testimonials. 
ly be interviewed in London and 


SITUATIONS VACANT. Ove Arup & Partners require 

/ de detailers, experienced 

in reinforced concrete work, for a number of interesting 

to ability and 

experience. Luncheon omen superannuation scheme. 
Apply in writing to 13 Fitzroy Street, London, W.1. 


advertisements, 405 column mouth, have several vacancies for reinforced’ concrete 
7 » 405. per detailers and designer-detailers, experienced in multi 
inch. Box number 1s. extra. storey work. Also designer experi in project work 
must reech this office, 14 -* abilities and” — an 
Advertisements to ca ties, and pects in ex ing o 
Dartmouth Street, London, S.W.1, “the Interviews London or = Write, Royal London 
26th of the month preceding \. House, L 
SITUATIONS VACANT. Reinforced concrete engineers 
= a require draug —- ex in 
tailing, for contracts department at Head , Harrow. 
SITUATIONS VACANT. Write full details to Brerrum & Partners Lrp., 167 
SITUATIONS VACANT. Air Ministry Works Design Imperial Drive, Harrow, Middx. 
Branch en nag pb London structural engineering SITUATIONS VACANT. A number of vacancies avail- 


= for reinforced concrete and steelwork draughtsmen 

and designers in a well-known consulting engineers’ West- 
minster office, where specialisation is avoided and oppor- 
tunity exists to learn all aspects of civil and structural 
engineering. A high rate of earnings paid to those with 
initiative and ability. Box 4690, Concrete anp Con- 
#TRUCTIONAL EwoinzeRtnG, 14 Dartmouth Street, London, 


prospects. 


SITUATIONS VACANT. ee engineers 
in Architect's Department, L.C.C. (salary up to £1250), in 
(a) Structural Engineering Division— Extensive ne 
includes multi-storey flats, schools, offices, ware 


required 
Lacon 


and 

other (6) Structural Enge Dwision—To 

Candi- deal with applications in respect of special structures under 
Part IV of the Bu. Act (A) Act, 1939, and the 


constructional by-laws. Interesting work involving con- 
sideration of unconventional forms of construction. 





(EK, CCE/1638/9), County Hall, “London, S.E.1. 









structures. 


This post will provide an o 


Surveyor's Assistants, etc. 


‘The position is permanent «id 
ment. 








JUNIOR ESTIMATOR 


Expansion has created an opening in the 


BUILDING & CIVIL ENGINEERING DEPT 


for a man between the ages of 21 and 30 to assist with estimating for a variety of work such 
as water treatment plants, sewage schemes, schools, silos, bunkers, industrial buildings and 


—_ experience in the field of competitive estimati 
been trained in the Building or Civil Engineering 
or experience of, estimating such as Junior Est s, Est 


The starting salary will be in accordance with qualifications and experience. 


STAFF & TRAINING DIVISION 
SIMON-CARVES LTD - CHEADLE HEATH - STOCKPORT - CHESHIRE 


ty for young men to develop their talents and expand 
and may appeal to all those who have 
ustry and have had some contact with, 
1 Clerks, Draughtsmen, 








ionable and offers considerable scope in a growing depart- 


Send brief details to: 


quoting Ref. VM.51 
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SITUATIONS VACANT. Reinforced concrete detailers 
required by Leonarp & Grant in their South London 
ae offices. Only top men should apply. High 

salaries. Interview by appointment. Telephone Tate 
Gallery 8496. 


SITUATIONS VACANT. Consulting engineers require in 
their London office experienced reinforced concrete designers 
and designer/detailers. Also experienced detailers willing 
to learn design. Five-days’ week. Good salaries for the 
right people. Apply, in writing, to S. Zumas, Curr 
Encinger, Jonn “77 & Partrwers, 3 South- 
ampton Place, London, W.C.1. 


SITUATIONS VACANT. Crarxe, Nicnotts & Marcet 
require for their new Bristol offices designers, detailers and 
draughtsmen, experienced in reinforced concrete. Ex- 
cellent opportunities in an expanding organisation. Posi- 
tions are pensionable, and offer first-class experience for 
those studying for professional qualifications. Apply, in 
writing, to 10 Apsiey Road, Clifton, Bristol, 


SITUATIONS VACANT. Reinforced concrete designers 
and draughtsmen with knowledge of building construction 
required by precast concrete specialists at their Head Office 
near Guildford. Varied work with good prospects, 
superannuation, etc. Salary by arrangement according to 
qualifications and experience. Apply to THe Senior 
Structurat Ewomeer, Martey Concrere Lro., Pras- 
marsh, Guildford, Surrey 


SITUATIONS VACANT. Consulting engineers, Birming- 
ham, require designer/detailers and detailers, experienced 
in reinforced concrete structures, for work on a number 
of interesting projects. Salary according to ability and 
experience. Excellent prospects for development. Apply, 
in writing, to Rov Boisover, 103 Hagley Road, Edgbaston, 
Birmingham, 16 

SITUATIONS VACANT. Reinforced concrete designer 
detailers urgently required. Permanent positions, excel 
lent opportunities —s scheme and = sharing 
bonus. Telephone Reliance 6966. Ref. J.L 



















Experienced 
Reinforced 


Concrete 
Designer / Detailers 
and Draughtsmen 
Wanted 
for our Staftord, 
London, Chelmsford, 
Dublin & Provincial 
Design Offices 





Apply 
Chief Engineer: A P. MASON, 

BSc. MIA E., M.1.Struct. E., M.ASCE. 
THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 








THE ARCHITECTURAL 
ASSOCIATION 


SCHOOL OF ARCHITECTURE 


The Council of the Association invite applica- 
tions for the post of Senior Structures Lecturer, 
beginning 1st November, 1960. Salary {1,300 per 
annum. The a tment requires attendance at 
the A.A. School equivalent to 3} days a week in 
term time, in addition to the time required for 
lectures. Facilities are available for the Senior 
Structures Lecturer to undertake private consultant 
work. Full particulars of the appointment may be 
obtained from the Secretary, Architectural Associa- 
tion, 36 Bedford Square, London, W.C.1. Candi- 
dates should give full information about their 
academic career and training, and the names of 
two referees. All applications to be submitted by 
1st October, 1960. 


STRUCTURAL ENGINEER 
EXCEPTIONAL OPPORTUNITY 


Consulting Civil Engineers, Westminster, require 
a fully qualified structural engineer with wide 
experience for position as chief designer in rein- 
forced and prestressed concrete and structural 


steelwork, including bridges and buildings. 
Knowledge of modern bridge 


Prospects of partnership interest in firm. 


Write in a stating age and full details of 
experience and qualifications. Box 4674, Con- 
CRETE AND ey pow gh t 
14 Dartmouth Street, London, 


CIVIL ENGINEERING 
DESIGN DRAUGHTSMEN 


required by 
BRITISH NYLON SPINNERS LIMITED 


Applications are invited from men in the age range 
26-45 with several years’ ae « design 
work. In addition to exp d must 
possess at least an O.N.C. on equbaient quien: 
tion, but a Higher National Certificate is preferred. 
Good starting salaries are offered and there is ample 
scope for advancement on a basis of merit. 





Married applicants can rent unfurnished houses or 
flats in the area and assistance will be given with 
removal expenses. 


A contributory pension fund and a profit-sharing 
scheme are in operation, and general working con- 
ditions and amenities are of a very high standard. 
Please apply in writing, giving full particulars, to: 


Tux Persomwer Manacer, 
Bartisn Nytow Sriwwers Liurrep, 
Pontypool, Mon. 









SITUATIONS VACANT. Western Region of British 
Railwa’ 


reinforced 
and other structures, to fill vacancies in posts in the salary 
~~ ys hw pm 873/948 resp tively. I 


ixxxviii CONCRETE AND CONSTRUCTIONAL ENGINEERING | Serremser, 1960. 


SITUATIONS VACANT. Expanding consulting engineers 
in Victoria area, require (@) reinforced concrete 


Beit nL 
























superannuation fund; 

concessions; five-days’ week. A tions, giving age, 

——_ and ex ~ g tty 
iTism Ranways, Western Region, tation, 

London, W.2. 


SITUATION VACANT. Engineer to take charge of site 
tions and soil mechanics labora 


tunity for -qualified, energetic man to secure p 
able post. Box , CONCRETE AND CONSTRUCTIONAL 
Enciweerine, 14 th Street, London, S.W.1. 


ps yt I 
ting engineers. G ies, 
luncheon vouchers, scheme, five-lays’ week. 
Holiday nts h d. Tele for appoint- 
ment. T. F. Burns & Partners. A Y 4140. 


SITUATION VACANT. Reinforced concrete designer / 
detailer At least four a hen pen Pre- 
ferably ified. Details of age, sal experience, to 
Str Bruce Waite, Wotre Barny & Partners, 1 Lygon 

, Grosvenor Gardens, London, $.W.1. Telephone 
Sloane 3433. 


SITUATION VACANT. Reinforced concrete floor speci- 
alists in Central London require intelligent young detailer / 
a por ay pa pom of taking off quantities and estimating 
469 





prospects for the right man. Apply Box 
, Concrere anp ConstructionaL ENGINEERING, 
™4 th Street, London, S.W.1. 


SITUATIONS VACANT. Lesue Turner & Partwers, 
consulting engineers, have vacancies for assistant engineers 
experienced in reinforced concrete work. Applicants of 
any grade will be considered, but employees of graduate 
Status and earning not less than {700 per annum are 
urgently needed. Apply, in writing, to 6 Grove Road, 
Sutton, Surrey. 


SITUATIONS VACANT. Reinforced concrete designers / 
contractors, established 60 years, require designer-detailers 
for interesting work in modern Manchester office, to work 
in @ small team under qualified engineers. Good salary 
and scope for advancement, five-days’ week, pens‘on 
scheme. Apply Fram Remnrorcen Concrete Co. Lrp., 
165 Plymouth Grove, Manchester, 13. Telephone Ardwick 
4521. 





F t ies for . 

Five-days’ week. Give full details of experience and 

ications, with salary . Box 4696, Concrete 

AND —" Yo Enotneerine, 14 Dartmouth Street, 
, S.W.r. 


SITUATIONS VACANT. Reinforced concrete = 
and detailers for office near Swiss Cottage, London, N.W. 
Three weeks’ holiday after three ym, excellent prospects, 
and friendly a in small firm. Minimum experi- 
ence two years. Telephone Maida Vale 74<co, 


SITUATIONS VACANT. Draughtsmen and designer- 
draughtsmen required for our West Thurrock drawing 
office. Interesting work on structural concrete frames. 
Some of frame analysis desirable. Bonus, 

and pension schemes operating. Inter- 
views London or Essex. Full details, in writing, to Carer 
“org R. E. Eacan Lrp., 167 Victoria Street, London, 
S.W.1. 


SITUATIONS VACANT. Detailers experienced in rein- 
jorced concrete required for professional office. The work 
is varied, comprising all types of construction in concrete 


. Pe 

ts. Five-days’ week. Apply, stating full experi- 

ence, to Farmer anp Dark, Romney House, Tufton 
Street, London, S.W.1. 


SITUATION VACANT. Technical sales representative 
required by leading firm of reinforced concrete engineers 
specialising in cold-worked and plain mild steel reinforce- 
ments. Excellent scope for expanding sales in London and 
the Home Counties. Remuneration according to experi- 
ence. Contributory pension scheme. Applicants should 
write, giving usual details of age, experience, and other 
information, to Box DA 4090, c/o Wurres, 72 Fleet Street, 
London, E.C.4. Applications wil! be treated im strict 


co 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers—your own bureau—no fees. Permanent 
positions, Call Business Vacancies Bureau, 28 Victoria 
Street, London, S.W.1. Telephone Abbey 7200. 





5-days’ week. 





DESIGNER/DETAILERS 
REINFORCED CONCRETE 


THE MODULAR CONCRETE CO. LTD. 


have vacancies in their Engineering Department for Designer /Detailers on interest- 
ing reinforced concrete work, both insitu and precast. Previous experience with 
specialist firm in this field desirable, but not essential. Working conditions are 
first-class. Basic salary up to {1100 according to experience. Profit-sharing bonus 
scheme after a probationary period. Superannuation scheme. Subsidised canteen. 


Positions are progressive and offer excellent experience to energetic men interested 
in developing up-to-date techniqu s of design and construction. 
Please apply in writing, stating age, training, experience and present salary, to: 
PERSONNEL MANAGER, 1258/60, London Road, Norbury, S.W.16. 























Lal 
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Truscon 


Truscon drawing offices are busier than 
ever, and interesting, challenging schemes 
of great variety are arriving at our offices 
every day. This means that our reinforced 
concrete design staff, which over the years 
has been steadily growing, needs the sup- 
port of extra men, and, essentially, men of 
suitable character and ability. 
We will expect these men to maintain 
Truscon’s own tradition of quality—and 
this applies both to construction and to 
design. Indeed, it may be that the early 
collaboration between our design and con- 
struction staff, her with the constant 
interchange of information between office 
and site which an organisation such as 
Truscon permits, will of itself ve an 
attraction to the ambitious imagin- 
ative, yet experienced, men we are secking 
for our various offices. 
A Staff Appointment with Truscon is, sub- 
ject to usual conditions of employment, 
anent and secure, yet progressive. 
laries are good, as are holidays and sick 
pay entitlement. We have a good pension 
scheme, with dependants’ benefits, and a 
profit-sharing scheme for staff. Promotion 
is by merit alone, and although we already 
have a number of mature young men hold- 
ing down responsible posts, there is always 
room for more. We shall be pleased to 
hear from anyone who would like to discuss 
the possibilities of joining us this year. 
Opportunities exist through the following 
vacancies for which applications are 
invited : 
At our London Head Office— ; 
engineer, with 
first-class experience of both project 


Anexperienced orced concrete detailer. 


A engineer for the posanies 
co-ordination of site operations. — 
special knowledge and experience of rein- 


ruction is required 
for this position. (Ref. HP) 
A section leader for the drawing office of 
our Precast Division, to be concerned 
mainly in the design of Truscon Precast 
floor schemes (Ref. HPE) and a detailer 
to work in the same office. (Ref. HPD) 
At our Manchester office— , 
A reinforced concrete engineer, with 
first-class experience of both project 
schemes and working drawings. (Ref. ME) 
An experienced reinforced concrete lo 
(Ref. MD) 
Please write initially to the Secretary, 
Truscon House, Lower Marsh, 7 
S.E.1, quoting the —— reference, 
giving brief details of your qualifications, 
positions held, experience gained ai 
salaries earned. We are anxious to give 


applicants every opportunity to justify 
eemneel st an interview, which will be 
in confidence and can, if necessary, be 
arranged ic business hours. 











E. W. H. GIFFORD & PARTNERS 








buildings. - "-y in concrete preferred. 
Apply, ia wri , to 16 Carlton Crescent, South- 
ampton. 


STRUCTURAL ENGINEERS 
Vacancies exist for: 


STRUCTURAL DESIGNERS 
and DESIGNER/DETAILERS 


ospects and unity for permanency. 
scheme. pply in confidence, giving os, 
details of education, training, qualifications 
experience, with an indication a salary required, 
to: 
Persowwet Orricer, 
Rosset M. Dovotas (Cowrractors) Lro., 


5 George Road, 
Birmingham, 23. 


STRUCTURAL ENGINEERS 


Consultants in West London require two first-class 
designers to take charge of project and contract 
ial io f d Concrete 








of i ing and varied 
Present staff aware of advertisement. 
Apply Box 4682, Cowcrzrz awp Cownsteuc- 
TiowaL Ewoineerinc, 14 Dartmouth Street, 
London, S.W.1. 
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A “CONCRETE SERIES" BOOK 
REINFORCED CONCRETE 


RESERVOIRS AND TANKS 


BY W. S. GRAY 


FOURTH EDITION 1960 
Revised by G. P. MANNING, M.Eng., M.IC.E. 


190 PAGES 


This well-known book has been extensively revised to include up-to-date methods 
of design and construction. The principal contents are 


CyLinpricaL Tanks, including tanks of ordinary proportions, shallow tanks, 
gasholder and tar tanks, etc. 

Oren Reservoirs with cantilevered walls and with counterforts. 

TANKS BELOW GROUND 

RECTANGULAR TANKS, swimming pools, and the like. 

TANKS WITH SLOPING FLoors, including conical and pyramidal bottoms. 

CovERED TANKS, including large tanks in waterlogged ground. 

EXampPLes of many actual structures with numerous illustrations and working 


drawings; notes on constructional methods, joints, drainage, repairs, and mining 
subsidence. 


CHARTS FOR DESIGN IN ACCORDANCE WITH THE 
New BritisH STANDARD CopE oF PRACTICE No. 2007 (1960) 
Dr. ReIssNeR’s METHOD oF 
DETERMINING BENDING MOMENTS ON WALLS OF CYLINDRICAL TANKS 
aoa ee ee ee ee ee eee ew ewe ee ew ew eT eT ew eT ew ee ee ee ee ee ee ee ee ee ee ee ee ae ae ol 
ORDER FORM 


To CONCRETE PUBLICATIONS, LTD., 14 DARTMOUTH STREET, 
LONDON, S.W.!, ENGLAND 





Please send to the address below.......... copy (copies) of “ REINFORCED CONCRETE 
RESERVOIRS AND TANKS”, by W. S. Gray (revised by G. P. Manning). 
A remittance for *.......... is enclosed. 
BLOCK LETTERS NAME PR eee ee eee ee 
PLEASE NG Snes 6 00h poteedsducehbuet’ sdb6Uaes¥ ob odes ckbbibecdsine 











COOPER EERE OEE EEE EEE EEE EEE HEHEHE EEE EHH EEE EEE HOHE HEE TEER EEE EEE EEE EE EES 


ee ee ee ee eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee ee ee eee ee eee eee eee ee ee 


*Price 12s. By post 13s. 2.80 dollars in U.S.A. and Canada. 
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SITUATION VACANT. Reinforced concrete detailer. 
Onur Lr “ancy on reinforced concrete work both 
insitu and preva Previous experience in this 

field essentia! Josition is progressive and offers excellent 
scope tor atvencement. Apply, in writing, to Cowrracts 
Direc ro wilt Lip, Viearage Road, Egham, Surrey. 
SITUATI VACANT. Reinforced concrete designer/ 


detailers required immediately for frame structures, coal 
bunkers, etc \\nowledge of structural steel an advantage 
Speed, competence and eco ye essential. High 
es to right men. Age 22 28 
nterviews eve tings and Saturdays 


& ae 143 Maple R Kingston upon Thames. 
Telephone i iimbridge 0888-0439. Evenings Elmbridge 
2054 


SITUATIONS VACANT. Reinforced concrete oe 
and designer-detailers for varied schemes req for 
structura! consulting engineers’ office. Apply, stating age, 
experience, and salary ired, to G 4. rene PaarTwers, 
17-15 Railway Approach, London, 


SITUATIONS VACANT. Senior structural engineers, 
experienced in reinforced concrete design, and chartered, 
for permanent responsible posts in ex ing firm of con- 
sultants. Holidayshonoured. Top , bonus, luncheon 
vouchers, sickness and pension scheme. H.L. Waterman 
& PARTNERS, — Square, London, $.W.1. Tele- 
phone Tate Gallery 9157. 


SITUATIONS VACANT. Epwarp A. Pircner & 
Partwers require = enginert /section leader for 
reraforced concrete rtment. Commencing salary up 
to {£1600 per annum according to experience and qualifica- 


tions. Keinforced concrete designers and detailers also 
required. Good salaries and prospects. 14 Queenhithe, 
London, E.C.4. Central 9881. 


SITUATIONS VACANT. Consulting engineers have 
vacancies for junior assistants, ae 20 years old. 
Should have previous drawing « experience, preferably 
in reinforced concrete. Interesting work, and scope for 
advancement to keen young men. Five-days’' week. 
Apply, in writing, to R. Travers Morcan & Paxtwens, 
60 Rochester Row, London, $.W.1 


SITUATION VACANT. A vacancy exists for an experi- 
enced reinforced concrete designer/detailer or detailer/ 
draughtsman. Good prospects. Varied and interesting 
work. Luncheon vouchers. Five-cdays’ week. Apply, 
with particulars of experience, and salary req , to 
jouw F. Fangunanson & Pantwers, 34 Queen Anne 
Street, London, W.1 


i 
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“REIN {FORCED ‘CONC RETE 


London Contractors require, in October, qualified 
E as Section Leader at {1400 per annum, 
Detailers at {750 to a a 


annum. Interesting work on design of large « 


blocks offering excellent opportunities for men keen 
to os. | a y, stating age, and details of 
experience, x 4697, Concerre anny Cow 


STRVC ~~ ‘Rossmenaes, 14 Dartmouth Street, 
London, 5.W.1 








GUNITE and C EMENT GUN 
PROCESS 


REPRESENTATION 


A leading Company specialising in the above «offer 
an additional representation of free-lance re pre- 
ser tatives with existing and sound connection with 
Civil Engineering Contractors and Industrial 
Concerns in cach of the following centres: Loudon, 
Manchester, Cardiff, Newcastle, Birmingham and 
Glasgow. knowledge of Reinforced Concrete 
essential. Commission and Retainer. Give full 
particulars to Box 4693, Concrere anp Con 
ee SOTRERIES, 14 Dartmouth Street, 
London, 5.W 


REEMA CONSTRUCTION 
LIMITED 


require urgently a Qualified Engineer and a 
Designer/Detailer for the Structural Drawing 
Office. 


The work will consist of design on a variety of 
buildings, including Multi-Storey Flats, involving 
the extensive use of precast concrete. A know- 
ledge of reinforced concrete is essential. 


Please write to Curr Ewowerr, Reewa 
Consteuction Lrp., Milford Manor, Salisbury 


HELICAL BAR & ENGINEERING CO. LTD. 
have vacancies in their Design Office for experienced 

ENGINEERS, 

& JUNIOR DRAUGHTSMEN 


The heavy demand for Helibond cold-worked reinforcement is creating wonderful oppor- 


tunities for men with initiative, energy and drive. 


DETAILERS 


Salaries offered 
Engineers— {1 upwards 
Experienced ecaiiee—ineee upwards 
others according to age and experience 
University Graduates will be considered for some of these positions 
days’ week ting—luncheon vouchers. This year’s holiday arrangements 
5 days opera 


Apply in writing, 


giving full details of age and experience, to:— 


HELICAL BAR & ENGINEERING CO. LTD. 
82 Victoria Street, London W.1 
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SITUATION VACANT. Senior civil/structural engineer 
office in Alloa for varied 


required for 
work on bridges and Salary range about {1000 
per Applicant must have sound 

concrete surveying experience 
and be to carry out work requiring 
advantage. to pptieante ieving 

a 

some site experience, the noes ebsian toot Write 


, to Rowaro E. 
ting Civil Engineer, to Bank S 


SITUATIONS VACANT. Ove Arup & Partners have 
in their London, Manches' J 








superannuation 
roy Street, London, W.1. 




















. J. COOK & CO. 
(ENGINEERS) LTD. 
require 
DESIGN ENGINEERS 
and 
DESIGNER/DETAILERS 
for reinf d and p d concrete. Salaries 
in accordance to ability and experience. Five- | 
days’ week. Luncheon vouchers. Pension 
scheme. Write or tele for application 
forms from 54 South Side, Cla Common, 
London, S.W.4. (Macaulay 5522.) 
WANTED. 
WANTED. “ Prestressed Concrete—Design and Con- 
struction”, F. Walley. State price and condition. 
Mercer, 1 George Street, Hailsham, Sussex. 
OmsTenre. > 
+ ening * 
—e / occ 
a @ ~erwm 
a —— 
— NOTTINGHAM 








ein o—_ acme 
Trent Gravels 
10,000 tons per week 


Washed & Crushed |} in. to 3 in. 
Weene Goines come 





TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Geesten 54255 








FOR SALE. 


FOR SALE. 500 tons three-station concrete slab press 
with pumping ae nie .~ tons —e two-station con- 


Teeplant Wort, Reeo Baroruers 

Buctmsentes) I Lr, orks, Woolwich Industrial 
te, London, Telephone Woolwich 7611 

(6 lines). 

FOR SALE. Steel guttering, ironwork, sheet metal work. 

E. Sternens & Sow Lrv., Bath Street, London, E.C.r. 

Clerkenwell 1731. 





IS PLAN FILING 
YOUR PIGEON? 


| Then you must consider our “ ECONOMY” 
| Plan Chest, lpsaauaaie Eases vohes in doawing oflee 
| furniture. Double Elephant size only £25. 10s.— 
| other sizes stocked. May we send a sample on 


y  aeamay 
Lennie (Orrice Furntrure) Ltp. (Dept. MCCE), 
Green Lane, H low, Middl (HOU. 
7281-7) 








“THE CONCRETE 
YEAR BOOK” 


1960 EDITION 
1288 pages 


Price 10s. ; by post Ils. 9d. 
$2°40 in Canada and U.S.A. 


HANDBOOK 
In this Section no attempt is made 
at giving individual opinions, but to 
present in concise and convenient form 
ifications or methods which are 
either standard practice or recom- 
mendations formulated after thorough 
investigations by competent bodies. 
Complete memoranda and data of 
everyday use. 


DIRECTORY 

The only complete Directory of the 
concrete industry, classified under dif- 
ferent headings for ease of reference. 
Complete list of trade names and 
brands. 


CATALOGUE 


Describing the businesses or products 
of more than goo firms connected with 
or catering for the concrete industry. 
Invaluable to anyone seeking a firm of 
contractors to carry out special kinds 
of work, or a machine, material or 
product for any purpose. 


Make sure of your copy now. 


CONCRETE PUBLICATIONS LTD., 
14 DARTMOUTH STREET, 
LONDON, S.W.! 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded Our products include Washed 
concrete aggregates, and shingles Sharp Sand, all sizes of shingles, 
for road dressing, coupled with from 3/16" up to 2", either 
efficient delivery, are at the crushed or natural. 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and Special Specifications made to 
Middlesex Areas, order. 





STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone : Abbey 3456. 
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REINFORCED CONCRETE |S CONSTRUCTION AT ITS BEST 


an \ WS 


ISS 











Gee 
































Specialists in Reinforced Concrete Design 4 
and Suppliers of Reinforcement . 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD. STAFFORD 


Landon, Brminghom, Bristol, Leeds, Leicester, Liverpool, Maachester, Newcestie, Cordiff. Glasgow, Dublin, 


Belfast, Bulawayo, Calcutta, Johonmesburg, Singapore. Vencouver 
Expert Seles: $4 Groswener Street, Londen W.! 











